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CONVAIR ASTRONAUTICS PU 1

SWO

The data presented in this report repiesents the results of flight proof-
Lng tests perfor-red on a D/AlO Electronic Programmer S/11 3 (prototype),
according to the paragraphs of the test rocedure applicable to a flight
proofing test. I.Para ls.2, 14.92 and b.105

The only out - of - tolsrance reading observed during the flight proofing
test was on the roll set voltage. The test predure states- the maxim=
in-phase or out-of-phase voltage shall be 8. Wolts. The attached AVO
from 0. Stringfel~e to 0. Conrey points out the upper linit of -the roll
set voltage is arbitrary and will be changed in report A2X-27-200 to 7.5
"+2.5 volts.
-0

(Pl~ase see AVO attached to back cover)
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CONVAIR ASTRONAUTICS PAZ! 2

1.0 GEMAL IE1VMAT!N

1.1 F - The Ftz-pose of this report is 'to describe the test equip-
zant and procedure required for the -Pre-Production Testing of
co=ponenta in accordance with the individual component soecification
and the latest issue of Cozvair Speoification No. 7-002.

1.2 E!RO-WAL I= - Tne environmental tests prescribed in this
prooedure are written to confora to the indi•idual omzponent speci-
fication and the current iszue or Convair Specification No. 7-00209.
In the evant of conflict betvesn specifications, the component
specification shall take precedeance.

1.3 g - The specific conpon.ent under test shall be referred
to as *Test Specinenl in this pocedure.

1,4 U - One copy of this report shall be bound into a data book
and all original data and operating tize, in ninutes, recorded
wherein. The date book shall be kept on file in tUe Components
Test laboratory.

1.5•WIM - Data from all tests outlined In this procedure shall
bo witnessed and signed by an Air Force representative or his
designated alternate.

1.6 MSICF MIS - The Initial Satisfactory Performance Test shall
be performed on the Test Specimen prior to all other ttes. The
requence of rubsequent tests shall be deterzined by the availabilit
of enviro-atal facilities.

1.7 - Veriations to Convair Specification Nio. 7-00209 and/or
the individual co.onent specification shall be issued in the for--
of a norandu= to tbe applicable portions of this procedure.

Deviations to the above specifications ehall be proeesed by the
Design Zmeineer.ng Group based on the variations, if ary, outlined
in this procedure.



at

SUM~f 74224i8
CO-NVAIR V ASTRONIAUTICS PWE 3

2.0 2M•RIJf7IIO AND RBMME• !t

2.1 D=SCRffION CF - TEST SFCDZIN - The test specimen covered by this
procedure consist, of an electrocic flight programor, D/AIG series

Dwg. 127-O=.

2.2 P-EREZ•ZCS - Applicable portions of the following publications
shall focr part of this procedure

a) Convm•r Spec. -so. 7-00209B, eEnvirox=entA Design Conditions
and Environntal Test Procedures
for WS-lO7A-1 EquipLents".

b) Convair Spec. No.27-Ch325 D/AIu Autopilot Subsysr.e Specific-
ation.

c) Convafr Spec. No. AZM 27-200, Test pareatars, D/AIG nissile.

2.3 OP!7,,M INC PI 'KhTS AD TOLMVCES

2.3.1 Input Power Reaqirmnts:

a) The test specimen ah-.U be supplied with 3 phase 115 volt
± 2%, 0oo cycle tO.5% voltage at the proper input terainals.

b) The test specimen shall be supplied••ith a 28 volt ±2 volt
direct current source at the proper input teruinals.

2.3.2 Control Requiz--enta:

a) Supply the test specimen with the proper voltages and loads
as shown in Ng. No. 27-41.1.
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2.0 MISlflIO.N AND MQUTIPMMM: Continued

2.3.3 0utpu. Requiranta and Tolerances:

&) Supply sitches 11 - 119 with the loads listed in the follow-
ing table. The outputs of the various vwt ches am n r
to change stat, as indicated in the table.

Adt-W T Voltage

'0.5M K att•.1257 Lo-to tg Stage +10 to5 503C
-8 MA at 8.0( V mgh to Stags ÷3.0 Sec. t2-5ýEC I'9 'o6 M at 2.I to h1o0o0.c J

P.O.. to i Stage +N00 ±5* la34-, M at -8.0o v !igh to •Stag *lDSe. 150 ,SW

_______ lotB•& Ssmc/o O~f0 +1o~omc~
3 1:0 r to Hie sot age o. +Sc -oW mm

T ons P M at .81.V I____bee

9 + M at -8.0 vLa~h See

4 4M&ath+12.V lo to sIg Launch -100ec t M IC
-49 YOA aIt - ov High to 0 Stageo 0 Sec .

k,9 820- 157 LO to Sigh launch seeo1 3=

+2 A a +2Tht O to launch 2 Sec ±5l0iC 120

m70 At_ -8s0 jvj m'b4f oTc 5SeID

I33 27 OMS ItotHe b Stage 3.1 Sec-O ZC ,

27 MMla to Riz" Stt WSec 13Se

17 27 0RIS Lotoigh Ver/o ,ose0ee 1100 SC

1 27OH% It ISu/0 Os
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2.0 D•CIZITICW AM1 13UIR -

2.3.3 Oat-ut R*T tzmentz and Tolerances - Continued

b) Terainals (J) and (A) of plug 1333 sb233 prIde a may-Im
in-phase or out of phase A.C. voltage of 8.0 Z.0 volts, ,
when this circutry is activated by the ronl sat input t
voltage of proper polarity. The tim required to go frm
one maximum to the other shall be 70 M2 se~onds.

c) Terminals (L) and (F) plug Q3J shall provie a 400 cpst
V0lt&P whse -magnitude varies with elapsed time from
launch coasand in the =anner described belaw. The voltage
tolerance is 10.125 volts and the ti•i tolerance is ±100HSEC.

TDMz (SEC) VOLTAGE (10Ls.)

0 0.2 (maiLm)
15 2.2
27 1.7
39 1*9

7 L361s 1.6

loS 0.7
120 0.6

a 3tg 4C.1 0.0
d) The am - safe switch shall provi-d a change of state from

amu to safe or from safe to arm in 10 £5 seconds.

e) The test speci-.,en shal.l respond with the launch sequece
of events as described in paragraph 2.3 upn the opening

of the circuit betwee terminals (X) and (A) of U33.

f) The test speciken shall respond withthe stags sequence
of events as described in paragraph 2.3 upon the appli-
cation of +28 volts to taerinal (c) of U333.

g) The test apeci=en shall respond with the su•tainer cut
off sequence of events as described in paragraph 2.3 up-
on the application of +28 volts to terminal (d) of U•3J3.

h) Tho test specimen shall respond witbe venier out off
sequence of events as described in paragraph 2.3 upon the
application of +28 volta to terminal (p) of U3333.
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S 3.0 -T!'T D&ThITIES IND • Tr :

I3.1 TIAL SASFIC.(El •=iE • 1T h, -

3.1.1 This equiment is the sa aw that required forthe operating

3.2 0PERMD CUTIE TUT imfl1 -

321 The operating cy'cle test equipment is test lab furnished and
consists of equipment described in draxing number 7A2182-D.
In addition to this equipment, the followiing item of standard
Onuvafr Equifrent av useds

a) Sanborn R~ecorder, 8 channel with 3 servo monitor pro-
amplifiers, and 5 D.C. pre-amplifiers.

b) Cozponets Test Lab furnished 400 cycle power supply,
fl$!-200 Volt, 3 phase, 300 VA.

c) gsterline-Angus Event Recordar, 4UD channel, 28 volt, with
external drive.

d) Vat=s tube volt raeter, HP model 410B,

a) Powrer supply', 28 volt, 10 amp, Soremaen and Co., model E-28-10.

f) squivalent or additional equipment :say be used if necessary.
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3.0 EST FACI!LES AID MU£P;o"•: (Cent. ,•ao)

3.3 primO'E'TAL QUI-m-P -

3.3.1 TEBhTUR - ALTW4LE - hJMIlti! EOUI.l -

0) Be=co Weoda W.'FA-1OO-45 envi.rmental cheber with associated
controls, or equivalent.

a) I'.D X X-el '2-g vibration exciter with associated controls,
cr S~aivalent.

3.3.3 ACCELMATIO.1 TEST EQUIPM.T -

a) Genisco Rotary Accelerator Model C159, with associated
controls, or equivalent.

3.3.h Salt Atmosphere Test Eqcipent -

a) Industrial Filter and Pump C=_pany, Salt Atmos~pere chanber,
type Cal-l and associated controls, or equivalent.

3.3.5 Sand and Dust Test Egui2oent -

a) Hicatt Engineering Co=,oeny, Sand and Dust chamber, Model
SCHL-12 and associated controls, or equivalent.
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4.1 Ukl•O

4.1.1 AThMOS~IC CCOMNTIO)G - Unless otherwise specified herein or in
the test specimen speoification, all tests shall be perform-d at
an atnosphario pressure between 28 inches and 32 inches of mercury,
a temperature betveen +60OF and 950T, and a relative humidity of
not zore than 90%. Data from tests performed at other than the
atmospheric conditions specified shall include corrections for
instrament ccnpensation.

4.1.2 T - The neznu allowable tolerances on test conditions
shall be as follows,

a) Temperaturs' ±40
b) Baroetric Pressure i5%
a) Relatie lbHmlty tl0%
d) Vibration Amplituds 110%
e) Vibration Frequency .z
f) Acceleration t10%
g) Shock ±10%

4.1.3 B9QZ&JM - All measurenants shall be mede with instrunents
whom accuracies have been certified by the Astronautics Standatds
laboratory end .rich bear a current calibratloq decal.

4.1.4 TIM SPFETM OPERATION - Operational and functional testa of the
test spacinen shall be condutited as outlined in this procedure.

4.1.5 ADUT? §TS AND REP4I1S DtRIW TESTS - No adjustment, nalntenance,
or repairs of the test specimen, other than thosa specifically
stated in this procedure, shall be allowed after the start of the
Initial Satisfactory Performancs Tests. Exceptions to this shall
be =ade when in the opinion of the Cozponents Test Lab and desig-
nated witnesses, adjustments, repairs, oc •a•itenance are not due
to faults in design, workmanship, naterials, or to t!.e teat
conditions L:posad.

"4.1.6 TE1MENLW E STABI.IZIMO - Teperaturs stabilisation has been
reached when the temperature of the largest centrally located nass
of the teat specimen does not vary =ore than 5F fro the te--pera-
ture anbient to the equient.
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/.1.7 MZLDC[MY IMSMOV - The Mtest specie shall be esamad
visually prior te Wny otbher test to detusins that the speoisen
metes the requirements of workwansp, identification msArings
external dimensions, finish, cleanliness, cad proper inspection
approval.

4.1l.8 IIILSSITE F)RA T -The following tests shall
conatituto the Initial Satisaactx 7 PFrformance Test for the test
specimenI

a) The Initial Satisfactor7 Performance Test is.1demtlcal.
with the operatine cycle tast as outlined in paraGraphL
h.1.9, except as in b) through c) below.

b) erminalUa Jandk of 3J shal be monitored vbile the roll
sit sitching circuitr7 is actuated. The output wol-age as
masured at tbsee terminals shall wary from a maxim n imphase
voltage of 8.0 -0 volta to a maxium out of phae voltage of

+1.0 +1.0
8.0 -0 volta in an oporating time of 70 0 seconds.

c) The arm-eafe switch in the test specimen shall be operated by
actuating the external an-safe circuitry. Sucessful oper-
ation as indicated by the ar-safte indicator lights8 shall
occur in 10 ZS seconds.

4.1.9 Cis - The fol]vixg tests s*all oonstitute the
Opeating Cycle, the reults of Aieb shall form the basis tfr
Indicating satisfaory7 perfcrmanc of tho test speimen under
apl3ohble •nvironmental tasts.

a) The test specizen shall be connected to the test equipeent
as •hown in ftgure 1.

b) Apply the proper input roltagss to the test s. ccteme as
outlined in paraEraph. 2.3.

C) taunch Cmand shal bo sent to tha test specimen at
zero (referrence) secondis.

d) Sta&Lng czand shall be sent to the te3t specimen at
approximatelx +Ih0 second.

e) Sustaiter cut off coand sball be set* to the test speoi.
men at approimdtely +210 semonds.
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11.0 ?&M F'VCXEuIM : (Continued)

4.1.9 OPIFL&TIO CICLME TES: (Continued)

f) Vernier cut off c'and shall be sent to the test specimen at
approxi, ately +215 seconds.

g) During the operations described in steps (c) throg (F)
a=- outputs described in paragraph 2.3 shall be zonitored
for indicatio= of proper operation. A record shall be
made of these outputs which will be exarined to detemine
compliance with paragraph 2.3.
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* 4*0 TMIOM Is (Continued)

4.1.9.1 OWIN~AG CICI3 A - TO Wi performied after tests 3pecified in
* ~Paragraph - Not applicable.

4.1.9.2 0P=ATNh GIfCTZ B - To be perfcored after tests speolf!.ed in
* ?eragraph- Not applicable.
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4.90 TPST P-MEDUM$: (Continued)

4.2 M-ATn - ALTITfE - IXDIT-Y 7:1fS -

4.2.1 NISSILFBC• EXIMEWbT - uiesileberne equipment shalU be sub-
!ected to the fcllowing test seoquence, as applicable.

4.2..1 HMISSIIZBU BQMIP1grr OTHM THAN POD-MQWTQD CANiIS-IS - Not
ar -Icable.

4.2.1.2 .ISSfIl& kEB POD-,tli'T CMNISTERS - The following" test sequence
shall be conducted in a Te-perature - Altituade - Hu-idity Test
Cha=ber in the wrder specified. A thernoouple shall be pl&ced
in good,thernal content on the largest oentrally located internal
maes .iit".n the test specL-er., or in any other location neceswary
to check teaperature stabilization,

a) Place test Bpecl-n in cianbe.r and supply with sufficient
coolinc air to =aintair th test spoecimen skin tcnperature at
plus 400F.

Perform tests as specified in applicable Paragraph of 4.l.9
and record data.

b) Stabilize test specimen temperature at plus 12507 for a period
of one hour.

)eintain chanber terperature and subject test specimen to
radiant heat at the rate of 360 BTU/sq.ft./hr. upon its
largest surface area for a period of 4 hours.

Determine the mai==m test speciren temperature durine this
test for use in following tests requiring a 'r.axim non-
operating tA',erature".

c) Reduce ch.ber temperature to =inus 6507 at a rate of 0.75 to
1.25OF per =-nute, and meintain at this tenperature for a
period of 8 hours or until the test specimen stabilizes,
uhichee-r is lonqer.

During or at tho egd of the ai--a .erixi, reduce tLe chanber
absolute internal pressure to 3.44 inches of =ercry for a
period of 1 hour.

Return chazber- to approxi•ately 30 Inches of =ercury. Allow
ckh4ber to ret%:rn to anblent te.nerature and the test specJ-
n. temperature to stabilIze.
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4.0 TIM PROCEDRs: (Continued)

.. 2.1.2 )=USSItjXB POD.-XOMfldED CANIST.S - (Continued)

c) (Continued)

With sufficient cooling or beating air to maintain the test
specimen s3kin terperature between WOY and 80?FF, perfora
tests as specified in applicable Pagr-Eaph of 4.1.9 and
record all data.

d) Increse chacber taxpernture at a rate. of 0.17 to 1.250F per
minute to raximc: non-opereting toemnrature, or 600F, uhicb-
ever is greater, and =Intein at a relative humidity of not
less than 95% for a peric-d of 4 hours, or until the t&,t
specimen te2perature stabilizes, vhicbever is longer.

Remove excessive moisture and condensate fran chanber prior
to performing the folivhinp altitude testfl,

Reduce ths chamber internal absolute provaure to 3.44 itcbes
of mercury (relative huaidity my be decreased) for a period
of 1 bour, and then return the chanber pressure to approximately
30 indhes of rnrcur. a-nd a relative humidity of not less than
95 pelcent.

Allow the chamber to return to ambient temperature and the
test specimen te:sprature to stabilise.

Operate test specimen while supplying sufficient heating or
cooling air to maintain the test speoften skin temperature
at &8)°.

Perform tests as specified in applicable Paragraph of 4.1.9
and record date.

Remove axssive moisture end condensate fr3 caber prier
to performing the following altitude teots.

Ltdiately after the above functional tUst, shut off the
cooling or heatinF air to the test specinen, and operate tbo
test specimen while the chamber internal absolute presse is
reduced to not more than I =n of ý'puy7 as rapidly as
possible, but Dot to exceed IC minutes (no humidity control),
arnd recoord all data required for the test specified In tVIe
applicable Paragraph of 4.1.9.

" Z l..2O S 'Not Pi T - ,ot applicable.
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h.0 =ST -M= =-E: (Con-.izud)

h~.2 T&F-EakLLRE - !.'.L'1TUE - WXMTITY MTESS -

L.2.1 .151EBMIEM &X.IAX.LT - No'. &PPlicablet.

h.2.2 7-ET CRM-Ni SUPio0nf W(.71RýVl - ;;ot applicable.

63,~ SALT A2M((LPMi1E TEST - The tesft specimen shall be soarnted in the
test chanber.

Increase the t.r-parature of t he test dhanber to 9"F 134F and zain-
t-aSn at, this teanperature.

Compressed air shall be bubbled throu~h a salt salution cining
a saline vapor to permeate the ebaaber. Sodium cbloride of
C.F. qiuiitby shall be used. The coroentration of salt sbmfll be
2.35 per cezt. by weigats with a hydrogen ion conoentration of
pH 6.8 to 7.2.

Duration of the Sallt Altmospbere Test shall be at meat 100 homs

At, the ccav3 ti~o of the test period, the speoiaeu shall be
I erted according to the test specified in tue applicable
pasagraph of hL1.9 and a record shall be =ads of all data.

1MG11 MEISTANCE TMT - Fwgus resistanoe tests shall be
perfoxucC accor-d-IE -to the following procedure:

h.h.l PR0CWM - Not applicable

Group 1 Chaetcmiun globosum Usni 1042.h .'4rthecitm
'verracaria MLZ& 133-1.2.

Group I: ?hizoPcs migricass S.N. 32 or Aspargillus niger

r0ro'p III pergillus rlzvus EJFM No. 25 or AsperpLIm
terreus ?,-;, 62J.

avup IV ?anicilliim luteim tSDL 1336.1, Pinicilliim sp

MMD 1336.2 or PeuicillU= citrizzam ATOC 9849.

Group V Meenonialla echinata. WAX No. 37 or Fusariux
Moniliform tSD 1004.1.
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h.5 RLM1 -.&,T - Thbe rain test shall be parfox~ed accardix to the
tolloaine procedure:

h.S*1 DI'C311ME - Sot agplieab3a.
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4.0 TT MO MES: Contnu4.

4.6 S - The s" and dust test shell be perforad
according to the following procedures

1..6.1 Z5QMM - The test speciman shall be plaoed within the test
chme equal to that, described in specification .ID-C.-9436 and
thesnd and dust dsr aie a.. aiLntined at 0.1 to 0.5

gns per cubic foot within the test space. 'The relative huaidity
ahsAl not exceed 30 peroent at azW time during the test. Sand and
dust used in the test Oall be of angular structure &M vhall have
cer•oteristics as follov 3

a) 100 percent of the send and dust shall pass through a 100 mosh
screw, U.S. Standard Sieve Series.

b) 98 ±2 percent of the sand and dust shall pass through a 140
meah screen, U.S. Standard Sieve Series.

e) 90 -!2 percent of the sand and dust shall pass through a 2)0
. sh s-reen, U.S. Standard Sievs Series.

d) 75 t2 percent of the sand and dust shall pass trugh a 325

nesh screen, U.S. Standard Sieve Series.

e) Cheiel analysis of the dust shall be as follows:

SUMIAKE E=47 BY AIG1r

SiQ2  97 to 99

F-23 0 to 2
Aloý o Io

T10 2  0 to 2

.49o otoI
Ign Losses 0 to 2

The internal tamperature oa t.*c test chamser shall be maintaired
at 250C (7707) Ibr a period o: 6 •ours, with sand end dust vel.cit
through t-e test chaster beWoen 100 to 500 foet per min•ut
(2300 ±500 feet per minute if speotfied ic th detail specification).
After 6 hours at above conditions, the t raturb shall ke raised
to and •ai•tained at 710C (lQcT). These conditions shall be
maintained for 6 hburv. At the end c this teat period, t•e equip-
ment shall be recaved and allowed to cool to room te=perat-e and
shall be oerated and a record wade of all data = Ur-sar to deter-
.i. 6MdI.9 . with tba test apecified applica *.rphs
of 4.1.9.
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L.7 MODMON _._. - Not applicable.

4.-.~1 rR~).N - Sc applicable.

4.7.1.1 FACILfl - No applicable.

~'.~z ~~:'r~C-us:LT'I' - lot applicable.
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4..7.1.2 U~iZUTiO CXMIT!'"Q - -f p~aU

4..8 aO-4MA¶ V 4'P M)VFRAThO X I!-& Test epecimas sh~all be
Sitý,eted to the f-Iaovinr P&oc&-4 sv i -o~ .ib-at~ion tests at
sý*cllrisd ft. the ~r~~rcxponant sr-acifieatlon, except Uhm
the test speciner site &A-d walcht, ake it lz-practlcal to do so.

4~.c. ZNCwc 'kj - T~e~!eteiy full~ovrng oac2. of the fnidogitg test pro-
cvd-tres, tho test s~vollnw. shafl be operated and a rcourd zado of
all dzaa rnecezzar- to de'r3rrnio. =cp~llnce iw th the applicable
paragraph of
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4.0 (continud)

/4.8.1.1 I - The test specAmen, when not psckaged for shipment,
shall be subjected to a shock -,ose shock speotrum in both plus
and mInu directions is at least 100 G for each frequency trom
100 to 700 cps. The shock she be applied at least one alongeach
of three urtually perpeodiculr axea. If the test specimen is
vibration mounted on the missile, the shocks shall be applied with
the vibration mounting removsd.

4.8.1.2 -The test specimwa, paakaged for shipmnt, @hall be
dropped to a flat concrete surfaas onoe in each direction along
each of the three major mutually perpendicular l-s except that the
teat SpecimeN of over 1000 lbs. weight shall be dropped only in its
normal mounting and transportation position. Height of drop weall
depend on weight, as follows:

0 - 20 lbs. .2 inches
21 - 50 lbe. )6inch"
51 - 250 lbe. 30 inches

250 - 500 lbs. 24 inchs
Over 500 lbs. 12 inches

/4.8.2 !IBAfN 2L2 -

1&.2.1 P R - Ubenever a storage and shipment case is provided, it
shall be icludled in the test setup. The test specimen shall be
fastend secrely on a suitable vibration machin in a posititon
dynamically uiziar to the most me"s position likely to be employed
during ahipment. Vibration tests shall be oonducted under both
resonant and cycling oonditions as directed in Paragraphs 4.8.2.2
and 4.8.2.3. When practicable, the O6st specimen shall be tested
functionally prior to and imediately following this test. At the
and of the test period, the test speciawn shall be inspected
thoroughly for dazsge or defects resulting from the vibration tost.
The applied test oonditicns sball be as follows,

Double Amplitude or
Vibrator-Y £•el2 tion

5c" to 27.5 cps t1.3 0
2?.5 cp to 52 cps 0.o36 inch
52 cps to 500 ops t5 G

1ben tUe test specimen incorporaton cushioning materials likely to
be appreciable influenced by extra taperatze. conditions
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. 0 T= c(arTIOM: (Continued)

4.8.2.1 F - (C•ntimued)

(-656F to +1600F) vibration temperature teats shan be conducted.
The vibation test periodis shall be equally divided into 3 periods -
one period for each of the" following temperature range; high, lov,
and roo ambient temperature.

4.8.2.2 P - Resonant frequencies of the test specimen shall be
determined by varying the frequency of applied vibration slowly
tbrouEh the 5 to 500 cps freueny range at double axplitndes or
accelerations not exceeding those given above. This procedure
shall be folloved suc• siwly for vibration applied along-each of
three untually perzndioular axs of the test apecinen. Vheser
practicable-, covers shall be rwoved froa the test specimen so that
resonance my be daeter-imJed. The specimen shall be vibrated fcr
thirty minutes at each resonant mde encountered. This shall apply,
in turn,. for vibration applied along each of the three axes. When
resonant frequencies within the specified frequency range are not
apparent, the specimen shall be vibrated for one hour along each

* axis under the cycling conditions given balovw

4.8.2.3 CCL• - A frequency cycling test also shall be conducted in which
the text frequency shall vary linearly from10 cps to 500 cps andreturn to 10 cps in a 15 ainuts tral. Beten 10 cps and 2 cps,
the double amplitude applied shall be 0.036 Inch and fro& 52 cps to
500 cps, the vibratory acceleration anail be t5 G. The test specl-
M n shall be subjected to 3 cycliz4 variations (45 minutes) along
each axis of vibration.
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4,.o T (Continued)

4.9 OJoylN VIEIATION T•TS - ussilebors equipment sall be sub-
Jected to the following test while operating. A record shall be

* mda of all data necessary to determine coxpn3.-ce with the tests
outlined in the applicable paragraph of 4.1-9.

4.9.1 F - The test specimen ahall be subjected to a slow speed
acanning -p, at frequencies and amplitiude$ of sinusaidal
vibration as shown in Figure 1, 2, or 3, as applicablet and a
sw ep period as shown in Figure 4, along each of aM7 three
mutually perpendicular a&s of the tost specimen. The resonant
frequencies for each axis shall be dterained by the f.llowing
*thods:

a) Increased accelerations moasured on the test specimen with
constant input accolerations. inasurod at the tert specimen
Mounting points.

b) l•noasive noise eitted from the equipnt.

c) Erratio operation, or fail=re of the equipmnt.

4410 I G ACCEIAMION TES - Yiasiltb•rne equipment shall be sub-
jected to the following tests while operating. 1 record shall be
made of ean data necessary to deterlmne coxpliance with the tests
outlined in the applicabe•a rarapph of 4.1.9.

Step I - Thee quipmnt shall be subjected to 10 l G for a period
af at least 30 seconds along the axis corresponding to

the air vehicle longitudinal axis, forward.

Step 2 - The equipnent shall be subjected to 2 G 0OperOent, for a
period of at least 15 seconds, along the axis corresponding
to the air vehicle longitudinal xias, in a reverse dir-
action.

Step 3 - The equipmant shell be subjected to 3 G +0peret sng

each of two axes zutuall.T perpendicular to each other and
to the axis corresponding to the air vehicle longitudinal
asus, for a period of at least 15 seconds in each directionz
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4.0 T= I'.SI k D'M5:ES (Continued)

" &F • ATR SICC) • - The test tw.eermen .shall be iubjecter4. to
"the f'r,lowinC temprature ahock testt

%1.1 • - The tert soecimer, shall .be placied within the cn;amber
and th- chameer matntrred at a temperature of 70OF t5OF for a,
ueriod of at.least one hor, or until the tint specimen temperature

to4L.'lizee. The test. znec!men shall tsen, within a period tf 2-
mLnutee, be placed in a chamber whose..tfranerat'e. a at zaxi•A•.
non-operatinr, temperature, or 1600'F, whichoer is griater, and
'aint.anned at thil tam'orature for a pAriod ýof one hour,: or until
the t-st mpecimen temperature stabilizea, whiche"ver la Icnrer.
The test spedimen shall then, vwthia a period of 2, mizAes, be
plaoed in a chnmter whose teom•rature ia.kiouo 660P, and aintaeined
at t.18 tenpt.'.re until the test st.in temperature !tablisep.
"The tent tpeoimen ,tha-l ther) be rett±rned to room &mbient .coditions-
and examined fcr evidence of deterloratioa, and operated and a
record a.de of all |sta necessary to determine compliance with the

tes outlined insthe applicable pexapiph of 4.1.9.

4,12 5 - The sna'nhine test shall be uabtitited for Stop b
of Pare•Tsphs 4.Z.1.2, and 4.2." of this specificatonn
and PI*ll be performed only as requIried.n the test'speeimen pro-
ce.:eiiant specification.

4.U1. KD - NWt appUioabl*.

* .( ~

.', -

~4C A4~J
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4.0 MT •0CMU0" (Continued)

4a.33 RLD0O INTE1FEWCE TEISS - Not applicable.

4.3.4 LWB MTS-

Tha test specimen shall be subjected to the f ollmring Life
Test. The test specirtn shall operate for a total tine of
300 hours. This shall consist of 3600 complete operating

oseq- 8csOf oapprOa-t84 5 minutes per cycle. A zroof
cycle shall be performd at least once every 50 hours.
The teat specimen xhall operate for the last 1IO hours with
no m•lfuntion. In the event that a malfunction occurs
during ths period of 100 hours, the test specien shall
be operated for an additional 100 hour period with no ral-
function occurring.
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DITTIiL SATISACTORY PRF--•MIXE DATA LREFT

3-P&CrvtsA Sp~lwtptl' Date_________

Ti3 •ata sheet. is to be wed in con- En~neer j.&G,, 'L -. i.
jurcdton with the operating cycle data
sheet when perform.ing the tests out- inspection •/±..•
lI.ned in pa.-agraph h.l.8

E1113?t ~~* Air Force_ ____
i4.s,- 4 35'A,. J. M. Lunai F~k,5mik "34.Ars.

Para. Pa.a-ter Tolerance

VoltaLe at Pins J ani A In phase and out of chase

of U3J3 =az. 8.0 volts, =ax. voltage
uitits to be reached in 70:t2D sec.

SVoltace 4.2 u.1 4
-3

Ti=e bC
8 

5

(c) Ar-_S,•afe S'hdtch Sucessful operation as indicated
by ndicator lights shali occur
in 10±5 seconds

Noir-T1 oZ zec4,ec
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O.'.RArING C=L, DATA SHE-TS

-phDate ow-qF, ngi-Mea.. •.15•,.,1 GzA.,.

Speime____ : Inspecti A6

Air Force
J.M. Luna

L.1.9 0PAfA!,• C=1Z TET

ft.a-aeter Level Tiin(a cjsve time

(b) In~at Voltaees L-O0 cps 115 volts 115"
, 25 volts 27 volts 12.7 41_.-1

(c) Launch Co•nd (Ref) 1, |
switch P, 2 15t.05 2S±. O'S'191.05 7S IQ. V to.•

2±.f0 054qq,

I Switcb #11 Lo-i 2±.0 18.1 2.010

-. 05 J
Output of tem n&,s F and 0.;+.2 0 . "

SL of U3J2 2.0,5 l•l1..

I1.0.2 d9.1o .

3-.720.125 1±.l "
I 1.~-*•-- .1a

0.0 Stg +O.l±O.+ MR)
* Xote:

Switcbes 11: 2, 3, 4, 5, 6, 7, 9, 10 o1 8.0±3.0 volts
Hi-12.5±2.5 volts

Switches Rl2, 13, 31, 16, 17, 18, 19 1010 volt
Ui-28 volt supply

Switcbes ill. u-180.9 volts
Hi91L*o.L5 volts
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rtr Date 8 /t/6

Ir Force_____
J. M. Ji"A

*'rtrLevel 7Lme (Sec) Level 7mr-

Sitch. -01...2c
d t U. z2 Lii 0  7.1.0o

,vitc:. V'3 o i 31± .

__ __ __ __ _ Lo-'-L 6.7-.C!5 - (1- 1o~ 1 .700

0 1TV 1 
,ocr ,~aj (?~

Swicr #1?h I. ~. 0

If% Varnder Cutof Coa -. a-. ,p~ef)

.o-tci 116.1 lW .
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OV:!R-1TS.1, CYCE DCA.A SHMIib3
?a-arr fl~ate /S/*

aphjj~~. I ngi~ieer 1,3ý;.i. 4.

So-c.e. AA ir force_______

L.:.5 cy'- CX ,WE 7,*,

'a4ý,=er Lev'el Tina.(see4evel ?lne

(b) IptVoit~akes 23~ cpls 215 vots1
23a volt V olts :2. ''7

switch ill Lo-Hi 2±45 Zg. .0'

Cup~ o' tei.nals 7 a-e.r ___ .
L off U33222±.2 l±1 .3

I1.7-+0.125 27!.l 1.770 2-
1 .9±13.125 49 ±. 1 1.9L. -AoS.

1-.6--0.15 6±.l 1. ALL I 0~~

1.0=0.25 *.±0.l 0.0 1

,iv'.Zche3 fl, 2, 3, 1., 5, 6, 7, 9, 10 LO-8.0±3.0 volts
Hi-12.S±2.5 volta

Svidct.-hs k2, 13, 111, 16, 17, 18, 19 Lo-0 TM *.s
Hi*28 volt suppsly

+0.04
Sin tca #11lo-15f3.9 volts

Fi-4i9I-0.b5 volts



CONVAIR ASTRONAUTICS FACE_ 3

0?RA~CYCLE DATA SHEZETS
(CCtJTIINUn)

~ ~ -.-f Date_ _____

3.)cimn~ S;AT 3 *r~. Thspection' am.L"/-
kir Foree

P~~r.~- C^V.~ XY%~AIS ff.~rA,. . M4. Luna

I'artmcter Level Time (Sec) Level Tim

-'tnj~ing Command (Ref)

~3witeh #f2 Li 01,5U
Lo-ili 3.7±~ io 5 1 M

Switch #4 LO-Hi fi.7±.05A ý S
switc ktiLo-Hi

___________, iii ioi btjQ75
.ýiCT-cij Lo-Hi -1-0+0124 to1.

Sw'. tczh #7 Hi-!O .±.l
switc._# _ Lo-Hi 0.1-+6 .to.

Switch #13 -Lo-1ii 30_

switc~~lF MIl 6IL±3*0 I 4.

* (e) Jiu.stainor Cutoff~ Cornand (Ref)
2Wivjn'. #3 LD-Hi o±j -Le+II .

£1h#5 o~ 0±.; _s.__.<1

Sth#19 L-i 0+

(f) Vernier Cutoff Conuund (Ref)
Switch #16H jý.O1t+j .o

~3Witclh#13 Lo-fli 5.0+20.1 #314.14

N L
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OFa-r.;Vc-1 CYCI DATA. SHMTS

Lngpneeir jKL.g~. q1
.)Decizen S/N 'I Inspectic~ .. ~

p~~ ~ Air J.rc__________

L.*1.9 0?P&A7!-G CYCLE -iT~5 .~i '

'Rr~e~er Lvel Vie (BeeJLevel

(b) :.17t volt~af~s a30 cp.s 115 volts Ic

23 volts 27 volts t2.7 I
(c) Lr : Coz'mnr (Ref~) 7 I

I 01 d 2i.05 -t*:T 2.00
~~tc ~ ~ ' S, Io.C2±0 119 1.05

9± 1O 19±.l

1.0±0.25 ~9.05

0.710-125 15. __

0.3 g-.±O10

vwltcs'.es ily 2, 3, . 51 6, 7, 9, 10 L-4.023.0 volts
ld-12.5!2.5.volts

S-6itdas,0 #12, 13, 1L,, 16, 17, 1s, 19 Lo-0 raltz
Hia.2 Volt 3Upply

*0 -4

Svitc~ #11 o..8f0.q volts
Ri.9L5 ±0.1j5 'volts
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OPMERA NG CTCL3 DATA 5=1¶
(Comvrlium)

FParxmpi Date 0

Soecizer. S/N- 3 hpci~v. Z.
Air Force_____

M.M CSATING :zYcl~. M

z-racter Level Time (Sec) Level Tim

(d) 48~i0 C~amad (R?o)
Hi-Lo OA*.1 G ýtto. -(L: .10

Switch 2La-Hi 0.1±*O
Swidtth ;2 NId40 obi -.

La-:i 3.7±e

switch, 13 LDa-H 0, 1±.C
S ~~~Hi-La 6,7.7~:i.T

5witch Pi Lo-Nid 6.7t,.OL7
Stntch f5 La:-Hi 04~.P~z~

- La-Ni 0.-40 -4- t
Switch 47 Nti-Lo 5.O±1.1 ,~t~

Switch i1 Lo-Ni 0,11-P .~

switch, 013 _______ 3.E_6_t_7_.%

*Switch T11,toH 6W±.c tz55s1..

* (e) Sust~aaner Cutoff Comand (Ref)

switch 13 Lo-sd O±4 -

Switch i19 !c-i 000

() Vernier Cutoff C~.and (P~ei~)

S Mtc #16l hr .0±0.1 ir 0
4witch 1#1 La 5 .0--0.1 ttSo i

MA-H j.±. Z. ~
* - -.
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OISRSS1TNG r-C!CL~ DATA SHMTh

?argrah~Diate 91:41'.

Soeci~en S/N__ LasPect toa%-/z,..
W ~~~~Air Force________

?-ara:--ter laval Ti%(ffec)Bv*i ti~e

(b) I nput ';olta~eS -1W cps 115volti '
25 volts 27 volts ±2.7 I

(C) izuv%' Co~wrd (.Ref) 5.Sr- I'ii

L9-m 151.05 1-- ____

~ uA3Lo ~ 19±.05 I I.;c~

id-l'o 15±.45 } I. fq-i-
Lo-41i 2±-05 J

Lof 1;3j2 2.2140.125 1±.l I
1.9--0.25 4t±.l

1.3t.125

1.0-+0.125 'W±1.
3.710.125 - 1?±.lJi

0.0 -g -0.1i".1 '\ I

ii', 2, 3, L., 5, 6, 7, 9, 10 LO-8.0±3.0 -0lts
Hi~l2.S±!2.5 volts

Skidt--110 i12, U3, IL, 16, 17, 13, 19 1LoO Volts
Hi-28 Volt sUpply

Z1QL~nBS 11 1o18±.9 vol1ts
Hi*91±0.-!,5 volts
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OP&AT iNG CYCLE DATA SHRE'h(COiNTIUED)

Paragraph ,,>.t., Da1e

Specimen 5.

" A�i r__J_ M. Luna

L.l,9 OPERATINO CYCLe.; TFi T

?arameter Laval Tine (8ec) Level Tim

(d) .'tao4ng Command (Ref) H-c0

Switch ,2Hi-L 0,+ h r 10.C.1:j

Lo-Hi 3.71U'

Switch #3 Lo-Hi 0.11. -,4 ,..LL..J

i Switch #16 L!-Hi 67.400 5 .± .
#5La-Hi 0!.P1±

_____________________________ 0.1 ±.o5 ~ ir o

Switch_#7 __ L .)-. ''

Switch #12 Lo-Hi 01.OSwitch #13 Lo-Hi 3.1 ±-" :2
Switch #1)4 La-Eli 64±3.0 +Zý>f

() Sustainer Cutoff Comimand (Ref)
Switcl,#3 Lo-Hi 01,2 C-

Sviýtch# I* -Hi 016A +11t4-44c,.

Switch #19 Lo-Hi M!,

(f) Vernier Cutoff Comm~and (Ret)
Switch t1 o-Hi I,913L01___

Swtc J2La-Hi, li04-01 4"4.

1jwitch 18 La-Hi 5.010.1 z~'i *

1OAMN6 A-7021
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0C~ YCIZ W.A SHMTS

Pa.-aaap~ ~I.&L. Sate ~.*
Engineer ~

apecier. S/li -- Z -Isp

Air Force .1 m- L--e

Paramtetr level Time (sec Jvel time

(b) T npUt Voit:atee L$ cps 115 voltz
vol-~ts 27 -nlts !2.7 .- ___

3vit"A-L 1' 9t.05 v -

-.Adtch rliC 1,44a 2=.05 In 2 .0

3idtcb f~l Lo-ah 2±.05 jR9 / 2-0

nals!To !2.r+i0..2 I -1 .-
L of'U3.122.22±0.125 151.1 ?"p jT.0

1T.7--3.125 27±.l 1-1

1-.310.125 7bi.1 35
1.0±0.125 Vit.l 1 3

0.720125 IT!,I -

0.0 Sg.0.1±0.1 y"-
Vote: _____ _____________

-wt~ches i1, 2, 3, L, 5, 6, 7, 9, 10 LO-8.0±13.C, volts

SwitcmsS #12, 13, 1L~, 16, 17, 13, 19 LoO volts
Hi-28 Voltj.. UPply

Switces 20-l Lo10.9 voltsHi-9Is±0.Lb volts
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* NC-H CYCLE DATA SNý'ZS

IFaraera ph. . Date '

Suecir~en S/N_____

- - J. H. Luna

?larazater Level Time (see) Level Tixie

idjtagins Co-wana (Ref)

Switch #2 Hi-IA 301±Q 0:10~ 3.c

jo-4Ni 3. 7 *-p *g

Switch 13 L-i 02.1±.2 010 i
S N-j 67+,05 Wiic i.*;o

-Switch i La-Ki 6.7t.05 19.20t f 1a
iwitch 15 Lu-lit 04.1+.!72 fo o1jo .

W ~ f/ 100 -. 10I• I00O
Suitch- #6 LO-Hi. 04-4.95 --1. .nIIO-ao

swit~ch IF1 Lit-t to-
switch V13 __________l.5-t

*switch #12. Do-lii 64±3.0 :41-00o

[e) Sustalner Cutoff Coc~and (Raf)
-witch -3 !L2- i• wlJ0.00
Switch 15 oi r,.
Switch #19 to-Fi -. 0±)Vb 4C c

" "f arniar Cutot! 'o.n (.Ra!)
S-eitah 116 oi 3.±.

Slate" i ~ ~ ~ 9e
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OF-.Tk;NC- MILE- DATA 511METS

?ara~~~raph = D~ate___________

Specimen s/N- r -I nspectioni"ýNý-
Air Force________

SJ.Y. Luna

L.1. £UTING C!CXL TEST -~~

ftra-meter Level --ize (see xve1 -m

(h) fvoltsvo7 volts 12.7 -

(c) 1.au~ic! Co~nnd (Ref) - I t..
switch #q!ý 15t.05 f~i-

iTZ14 191.05 1
S~witch #10 Ld 2!.05 ?-so ~O

ISidtch Oil La-li 2±.05 ?1 ~
I i..Lo 19!:.1

output of ter-m-nals ? 2r.- 3 ____ ____

1.3±-J.125 3Th±. I .

1.0±0.125 b9!.I __

3.710.125 105!.l ___

0.0 Stg -0. It.o". 1cft"
Note: I ~ _ _ _ _ _ _

Switches 11, 2, 3, Li, 5, 6, 7, 9, 10 Lo.-8.013.0 Volts
PI-12.5±2.5 %-.)ts

Switches A12, 13, L., 16, 17, IS., 19 Lo-0 volts
H-28 volt 3upply

Siiit~cvms #n1 3.o-l3f0.9 volts
Hi.-9 U0.J5 voltzs



CONVAIR j)ASTRONAUTICS u J L

0?a?:.G CYCLE DDATA Sh=

?aagr~-h 1. *Date I

______Le SA. Ispectio.Z./~~
Adr Force______

L.., 0?z.LATNG P-'VCL M5~

=-arter Level Time (Sec) Level ?I~m

Cc) ~ ta~i'nc Com-nd (Ref)

S witch #2 Lo-pi 0.1--.05
suitcd. ;2 Hi-La 3-0±-Qg #11o

Lo-_9i 3.7±05 ~ ____

Suri~th #3 -.1i31±0S-
_..i-Lo 6.7+.05 .1,e

Switch AL La-HI 6.7t±o' -s&rn.Z L..2
Swith #5 La-Hi

La-Hi 0.1±.05-4m
iwitch V7 &I-Lo 5.0±.1. i.-, .-

Switch A,12 L-H.I± 0 0 11Switch j13 5-i J1j ~ ~ 3-
Switch 4'li4 :4-4L', &,-+3.0 izss vix

(a) Sust.ainer Cuitoff Coamand %(Hef)

Switch_# z3 - a-5 ± -,~i::

Su-itch #i9 loa-Hi 0 0:

(f Verraer Cutoff C~and (Ref)
Switch P-6 La-Hi 1v.
nd~wtch #1 a-i b0±.

.. witcb #15 Loa-H .±.
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O7iGCIMLE D1.. AHMS

Paracrarspjo rate All S-9

'A' AAi r Force_____________

-ar-.eter level Tim~e (aec;svel ii";e

23 Volts 27 volts i2.7 R.

(z 
_uýC 

m d ( e )A

Dki of.)- +11.5 Fan OQ

H 153±..52517 C l j
sw-Itch iuLo-Hi -1 d9±.L l e I Z~o?-

H.7±.12 3.9i.1 /9.0'2~

C-latDr-L of, 2,-nl 3, and 6, 0,!,9,.02 -5O 3 o

SI tcA L 12 oý, ';3 16, 1 2 5 9 L.

1.9-4012 39± lt /-9 3.2

Sw~tc~e #l6 t.180.9 4olt

WL--2.±2.L5 volt-s
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OPEP~AT.N CYCLE DATA S!1KE¶

Paragraplh± kJO- raet eIR'~/n

Specizzen SA; 3 Ispeci.er

Air Force

L..".9 OPLMAING 7M. T-T -.

2arteter Level Time (See) level lm

-ta~gi Cc--fd (Ref)
Lo-1. .*CioiP1

Switch F2 jr !-L.o
ILo-Hi. .--

Switch i3_____3._______-___4_

-T~th rLoa-H 3.0!±.05 -1.o 0 .c

Swi.tc~z. #7H ~?--

Swltch o12 to0-Hi 0 1-1 'M Z~ .0.10
Switz-h i13 tO-Ui M3+ -o`'.' 3ao
Swi~tch #IL :4-M 64t3.0 *Z.! L*.oo

e) Susta-ancr Cutoff Ccirazan (Ref)

Swit-ch #5 o19~-~ H0c

(C) ern.erCutoff C-,Y. 'Per)
Switch 116 tO-Hi t-4SO1

I!lc -?17L~01 l.~'c
__________oW 5.±.1 ?-. ~S' i co


